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© Modified liquid electrostatic developer having improved image scratch resistance. 



© Liquid Electrostatic Developer consisting essentially of 

A. nonpolar liquid having a Kauri-butanol value of less than 30, present in major amount, 

B. at least one thermoplastic resin having average by area particle size of less than 10 urn, 

C. a charge director compound, 

D. particles of a blend of wax and at least one metallic soap or inorganic metal salt, e.g., triglyceride 
wax/metallic soap or metal salt 



Optionally a colorant Is present. The liquid electrostatic developer is useful in copying, e.g., medical hard 
copies, making proofs, lithographic printing plates, and resists. 
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ELECTROSTATIC DEVELOPER HAVING IMPROVED IMAGE SCRATCH RESISTANCE 



MODIFIED UQU1D 

TECHNICAL FIELD 



one metallic soap or inorganic metal salt. 



BACKGROUND ART 
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, is known that a M r^m^ls^S^ 
insulating nonpolar liquid. Such dispersed matena .are e layer with a uniform electrostatic 

electrostatic image may be produced by '^^^^ii « * a modu,ated bMm 0< 
charge and subsequently discharg.ng the electa ostehc ^charge oye^ » Usefu| |iquid toners 

radiant energy. Other methods are known for fomung ^^SSnr. Ge^raBy a suitable colorant 
comprise a thermoplastic resin, djpersant non ^^jS£Si(mm6 ln tne no npolar liquid which 
is present such as a pigment or dye. The colored tone r Pa™cie 5 ar w constant below 

generally has a high-volume resistivity in excess o 0' £ ^ by area size . After the 

lo and a high vapor pressure. The toner g*m~ £££ particle s dispersed 
raiSS ^^^^ b/u-W or — *«* be transferred to a 

Ca tp S Sm with liquid developers, and «P*^^^ 

films, is that the images are not sufficiently resistant do not have sufficient 

to obtain stable dispersions of waxes .n developers. overcome and improved liquid electrostatic 

or metal salt. 

SUMMARY OF THE INVENTION 
,„ accordance w*h this invention there is provided a liquid eiectrostatic developer consisting essentially 

° f A. nonpolar liquid having a Kauri-butano, value of ITSum. 
B at least one thermoplastic resin having an average by area particle s.ze 

0. a paSs 8 SS and at least one metallic soap or inorganic met, salt. 

,„ accordance with an embodiment of this invention there is provided a process for preparing .iquid 

liquid degrades and the resin decomposes, 

*£222ftl!Z* « »«d mass. <*-d » «•» « * « - — - 
grinding by means of particulate media; particulate media; or 
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subsequent to Step A; and and at least one metallic soap or 

D. adding during or subsequent to step (B) a biena W ot a 



5 metal salt. 



DETAILED DESCRIPTION OF THE INVENTION 
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Throughout the specification the ^^^^^^t^S^ °f *• electrostatic 
in the claims appended hereto "cons.sfing essenftalhy of ^ ^ t tne adva ntages of the 

liquid electrostatic developer. component is a mono- or polyvalent metal 

Squids are narrow cuts of isoparaffin.c ^^Ti^C andi76*C lsopar®-H between 176* C and 
examp.e, the boiling range of *opar®-G ^ ^ m' 206" C and .sop^-M 

191 *C, lsopar®-K between 177 C and 197 O, isopar y 3294 - c | SO par®-L has a mid-boiling 
between 207'C and 254'C and '^^ b ^^^-^ilL»«on temperature of 
'point of approximately 194* C. .so P a£M * a W j ^ ^^1. and chlorides are Hmted to 
338' C. Stringent manufactunng spec.ficat.ons suchass ulphu^ . ^ ^ odQr ^ 
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Liquid 


Flash Point 

Co) 


Auto-Ignition 
Temp (" C) 


Norpar®12 
Norpar®13 
Norpar®15 


69 
93 
118 


204 
, 210 
I 210 



55 



A „ of the disperse, nonpolar «^%^^f^^^ jE 
centimeters and a dielectric constant below ^^^J mM o{ ^'C. lsopar® ; H has a flash 
,sopar®-G has a flash point, determ.ned I by the tag ctojedcup ^m ^ ^ ^ c ^ 8Q c _ 

point of 53' C determined by ASTM D 56. sopar®- L q^nt nonpolar liquids, 

respectively, determined by the same method. Whje ^ e|ectrica , v0 , U me resistivity 

the essential characteristics of all suitable d.spersant_ "J^jJ^JJ. liquids is . ,ow Kauri-butanol 
and the dielectric constant. In addition, a feature of the ASTM D 1133. The ratio of 

value less than 30, preferably n the n»*o 37 0 28 ^ J n Qf . (ngredients beco mes fluid 

SW* - - wei9ht of so,ids in the ,iquid 
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eloper is based on *e resin, inching components dispersed therein, and any pigment component 

■TSm thermoplastic .esins or P-^*^^^T» K 
resins. E. L da Pont de Nemours and Company/ W m. >' J ^ and melhacrylic acid 
ethylenically unsaturated acid selected from J^«™»~J "JJ (20 to 0 %)/alkyl (C, to C) ester of 
copolymers of ethyiene (80 to ^^IJ^Z^^^ polypropylene (crystalline). 
meWylic or acrylic acid (0 to 20%). pofyettnj en, M *WJ^ opOA 6182 Natural and 

ethylene ethyl acrylate •^ r ^^*^2^ B S5L vinyl acetate resins, e.g.. DQDA 6479 
DTDA 9169 Natural by Union Carb.de Cap, 8 *™**. .bide Corp ; Surlyn® ionomer resin by E. L du Pont . 
Natural and DQDA 6832 Natural 7 also sold by Co* * V ^ butad 

de Nemours and Company Wilmington, DE, ^J*^ J aCfylic dr methacrylic acid (optional 
ene copolymers, epoxy res.ne. aortic re^ s. «*• • wherein alkyl is , t0 20 carbon 

but preferred) and at least one J^J t0 20%yethylhexyl acryiate(lO to 50%); and 

atoms. e.g., methyl acrylate(50 to 90%V metti acrylc acv d O to , y ^ 
other acrylic resins including Elvacite® Acrylic F*j*tl du Pont de ^ an ^ 

ton, DE. or blends of the resin * * eto ? d ^ 
ethylenically unsaturated i«« of f^'^tS^ 0 f which is incorporated herein by 
type are described in Rees U.S. Patent 3 26 £272. the a q{ ^ ^ 

reference. For the purpose of prepanng ^^JJ^ patent , te omitted. The ethylene 
20 copolymer with the ionizable metal compound, ™ ™ and P the acid compon ent in about 20 

constituent is present in about 80 to 99.9% from j to 120l preferably 

ass- s=5 

'"^.X!!?.-*. have the following preferred characferistics: 

Be able to disperse the colorant, e.g., ^^ZSl S'U, 40* C, so that the resin will 
2. Be substantially insoluble in the nonpolar liquid at temperatures below w 
not dissolve or solvate in storage, 

' 6 Be able to fuse at temperatures in excess of 70 C. 

softened. , , n ^, hich imDart C h arg e to the particles and which are 

Suitable charge director compounds or 500 9 mg/ g d9 veloper solids, include: 

generally used in an amount of 0.1 to \ 0 '™^^ Cyanamid Co.), 

'positive charge directors, e.g., sodium *<^° S ^J^tT^™** char 9 e 
Tonic charge directors such as ^^T^ and ^V 1 ™*™ 9 *»» 

directors such as poiyethylene glycol hHr JJ^^iJU. Basic Barium Petronate® oil- 
dyes; negative charge directors, e.g ^J^^ta of Wltco Chemical Corp., New York, NY, 
soluble petroleum sulfonate, manufactured b y h Sonne a ^°™f California, etc. Also useful are glyceride 
alk yl succinimide manufactured by Chevron developer depending on the 

typl charge directors- which ^tiS^^^^^ " " * ^ ? 
resin, pigment and/or adjuvant used Suitable glycenae typ y g Directors for 

one metallic soap or inorganic metal salt. By blend ot a wax w 
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to. "melt the wax and the dispersion vowi / 

metal salt; or . a triglyceride, and a metal hydroxide, e.g., calcium hydroxide, 

(2) the reaction product of a wax, e.g., a my y 

to 30 urn. . , . . unlafin waxes solid paraffin waxes, ester waxes, am.de waxes, 

9 tC, ^olyolef.n waxes which are low molecule ^^sto, 9 , 
about 130- C e.g., polygene ^ ^ 1 f Si^i» ^ ^ " 
Jertene-1. he«r»-1. hep«»ne-1. '^^^Si^T^c., carnauba wax, olefin copolymers e.g. 
butane 3-methyl-2-pentene, 3-propyl-5-methyl-2-hexene, , etc _ propy |ene-pentene, ethylene-3- 

etlene-propylene. ethylene-butene, ethylene-pente nQ \^^Z^-,m\ methylether. ethylene- 
ISfiZES* e^e-propylen^^ acid , propyiene- 

S chloride, ethylene-methyl acrylate. ^^^^^^^ec^ acid, butene-viny 

ir^^^^ acetate - elhytenw 

™br ski a — ~ * - - * 100 to - a,ky,ene bisam,de 

SSSSTo-t mo. Co.. Ltd.). W . ««■ f-Sfi^^^W 
35 (Nippon Oil L* Fats Co., W^ m ^»£*. «n Rne Chemica. Co. "Armowax- 
-Lubran E" (Nippon Hydrogen Co., Ltd.) Am.de b 

EBS" (Lion-Armer Co.). . 

Usefu, me* soaps which can be blendec o = ^^STS^ 
metal is sodium, potassium, barium, calcium magna sum strm fe ^ by fl sat ated 0 

K chromium, manganese, iron, ^ ^J^'^Z atoms, e.g.. caproic acid, octoic (capryl.c) 
unsaturated carboxylic acid of 1 to 100, preferably 5 to 35 caroon « ^ enjc|C ac , d 

aod ca ric acid, iauric acid, myristic add jfSSS of metallic soaps include: aluminum 
tannic acid, resinic acid, ******* ^ J Sum leld. chromium, copper, magnesium, and « 
tristearate, aluminum distearate, sodium, ^J**£ ' a ' uminum , ca | C ium and cobalt octoates; calcum 
stearates: cobalt, iron, mangane^ .-d-d "^J^^ manganese , lead and zinc naphthenates. 
and cobalt oleates; zinc palm.tate. calcum. cooaK, mag nesium behenates. etc. 

calcium. cobaiL manganese, lead and z,nc re ■^^SJLtonrf waxes include those where." 

Useful inorganic metal safts which can be blendec w £™ Qf the metals 0 f Groups la. Ifc, Hla. 

the cationic component of the salt .s selected from the grou « n ^ component 0 f 

Wb. Vb, Vlb, Vllb and VIII, of the penodc ' te ^ en ^ acetate , sulfate , borate, nitrate, 
said salt is selected from the group coning of J^'^e ^dium, potassium, barium, calcum, 
pSsptte, etc. The cafionic component ^^^^ beryHium. titanium, chromium 
maonesium. strontium, aluminum, iron, zinc, lithium, ruoio u , , of inorgan ic metal salts 

Sa ese coba.t, nickei. copper. ^ ^iiS *I ^u, su^ ca = 
include: sodium chloride. ^J^^^SSS!^^ bromid9 ' rub ' ,diUm ^ ££Z 

^rr-^^^OT — sodium phosphate ' Mm 
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chloride, manganese chloride, etc. weight wax, and 1 to 75% by weight 

The blend of a wax and metallic soaf > ca £*n » *JJ£*n 5Q 9 10 g9% by weigh t wax and 1 to 
metallic soap. T. , blend of a wax and "J« m * , ^S' J .eight wax, and 10 to 50% by we-gh 
50% by weight metal salt. Preferred .ranges are 50 l ° 90 / m J salt wax/rn etallic soap or metal 
metallic soap; 70 to 99% ^^^S^^SSii in an amount of 0.001 to 5% by we,ght. 
salt blend can' be present in the Uqu.d JJ^^JJ* developer solids. , . 

preferably 0.02 to 0.2% by weight based on the * electrostatic liquid developer is 

P As indicated above, an additional ^^^^SX " preferably present to render the 
a colorant, such as a pigment or dye ^J£KJ3Lloni The colorant. e.g., a pigment, may 
latent image visible, though ith,s Z^£^££*bmi on the total weight of developer solids 
be present in the amount of up to about f>f Sht of developer solids. The amount of colorant 

preferably 0.01 to 30% by we.ght tesed on the tot al^gm ^ ^ .^^ Blu9 q ( C .L 

may vary depending on the use of the de ^ r ;J^ Q uin do® Magenta (Pigment Red 

Pigment Blue 15 C... No. 74160). Tolu,d,ne Red C.L ^^.^ Red B (C .,. Pigment Red 3£ 
122) Indo® Brilliant Scarlet (P«gment Red 123, CA ™_ p 6 B13-1731 (Pigment Red 184). Hansa® 
Shung® Red B (C.I. Pigment Red 48). Permanen *^ ™?™„\ A l T ^Y*mQ<fii. 
Yellow (Pigment Yellow 98). Dalamar® ^J^^^^i-e Green B (CI. Pigment Green 7) 
Pigment Yellow 1). Monastral® Blue B «fLP«mrt Brown 6) , Mo nastral® Green G (Pigmen 

sr*^ ™ «* sieriin9@ NS N 774 (Pi9m 

Black 7, C.I. No. 77266). . . . ferabl in order of 0.5 W or less can 

which is a mixture of C and Co lead and zinc stearates; cobalt, 

metalHc soap: aluminum tristearate; «"«™ b ™ ball oct oates; calcium and cobalt oleates; 

- srsffi — L * -* ~~ 
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vessel prior to starting the dispersing step. Optionally the colorant can be added after homogenizing the 
resin and the dispersant nonpolar liquid. Polar additive can also be present in the vessel, e.g., up to 100% 
based on the weight of polar additive and dispersant nonpolar liquid. The dispersing step is generally 
accomplished at elevated temperature, i.e., the temperature of ingredients in the vessel being sufficient to 

5 plasticize and liquefy the resin but being below that at which the nonpolar liquid or polar additive, if present, 
degrades and the resin and/or colorant, if present, decomposes. A preferred temperature range is 80 to 
120*C. Other temperatures outside this range may be suitable, however, depending on the particular 
ingredients used. The presence of the irregularly moving particulate media in the vessel is preferred to 
prepare the dispersion of toner particles. Other stirring means can be used as well, however, to prepare 

jo dispersed toner particles of proper size, configuration and morphology. Useful particulate media are 
particulate materials, e.g., spherical, cylindrical, etc. taken from the class consisting of stainless steel, 
carbon steel, alumina, ceramic, zirconium, silica, and sillimanite. Carbon steel particulate media are 
particularly useful when colorants other than black are used. A typical diameter range for the particulate 
media is in the range of 0.04 to 0.5 inch (1.0 to -13 mm). 

is After dispersing the ingredients in the vessel, with or without a polar additive present until the desired 
dispersion is achieved, typically 1 to 2 hours with the mixture being fluid, the dispersion ir cooled, e.g., in 
the range of 0*C to 50 'C. Cooling may be accomplished, for example, in the same vessei, such as the 
attritor, while simultaneously grinding with particulate media to prevent the formation of a gel or solid mass; 
without stirring to form a gel or solid mass, followed by shredding the gel or solid mass and grinding, e.g., 

20 by means of particulate mediator with stirring to form a viscous mixture and grinding by means of 
particulate media. Additional liquid may be added at any step during the preparation of the liquid 
electrostatic developers to facilitate grinding or to dilute the developer to the appropriate % solids needed 
for toning. Additional liquid means dispersant nonpolar liquid, polar liquid, or combinations thereof. Cooling 
is accomplished by means known to those skilled in the art and is not limited to cooling by circulating cold 

25 water or a cooling material through an external cooling jacket adjacent the dispersing apparatus or 
permitting the dispersion to cool to ambient temperature. The resin precipitates out of the dispersant during 
the cooling. Toner particles of average particle size (by area) of less than 10 urn, as determined by a 
Horiba CAPA-500 centrifugal particle analyzer described above or other comparable apparatus, are formed 
by grinding for a relatively short period of time. 

30 After cooling and separating the dispersion of toner particles from the particulate media, if present, by 
means known to those skilled in the art, it is possible to reduce the concentration of the toner particles in 
the dispersion, impart an electrostatic charge of predetermined polarity to the toner particles, or a 
combination of these variations. Th'e concentration of the toner particles in the dispersion may be reduced 
by the addition of additional dispersant nonpolar liquid during or subsequent to the cooling of the 

35 dispersion. The dilution is normally conducted to reduce the concentration of toner particles to between 
0.02 to 15 percent by weight, preferably 0.1 to 5.0, and more preferably 0.1 to 2 weight percent with 
respect to the dispersant nonpolar liquid. One or more charge director compounds (C), of the type set out 
above, can be added to impart a positive or negative charge, as desired. The addition may occur at any 
time during the process; preferably at the end of the process, e.g., after the particulate media, if used, are 

40 removed and the desired concentration of toner particles is achieved. If a diluting dispersant nonpolar liquid 
is also added, the charge director can be added prior to, concurrently with, or subsequent thereto. The 
blend of the wax and at least one metallic soap or metal salt is added during or subsequent to the cooling 
step, preferably subsequent to the cooling step. If an adjuvant compound of a type described above has not 
been previously added in the preparation of the developer, it can be added prior to or subsequent to the 

45 developer being charged. 

Another process embodiment for preparing the liquid electrostatic developer comprises (A) dispersing 
in a thermoplastic resin a colorant and/or adjuvant in the absence of a nonpolar liquid having a Kauri-butanol 
value of less than 30 to form a mass, (B) shredding the solid mass, (C) grinding the shredded solid mass 
by means of particulate media in the presence of a liquid selected from the group consisting of a polar 

so liquid having a Kauri-butanol value of at least 30, a nonpolar liquid having a Kauri-butanol value of less than 
30, and combinations thereof, to form a dispersion of toner particles in the liquid, (D) separating the 
particulate media from the dispersion of toner particles having an average by area particle size of less than 
10 urn, (E) adding to the dispersion during or subsequent to step (C) a charge director and a blend of at 
least one metallic soap or metal salt and a wax. Preferably additional nonpolar liquid is added during at 

55 least one of steps (C) to (E) of this process. Polar liquid or combinations of polar liquid and nonpolar liquid 
can also be added. 
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INDUSTRIAL APPLICABILITY 



The liquid electrostatic developer of this invention are useful in copying, particularly in making medical 
s hard copies which are particularly resistant to scratching of the image when compared with copies prepared 
from prior liquid electrostatic developers. The liquid electrostatic developers are also useful in color 
proofing, e.g., a reproduction of an image using the standard colors: yellow, cyan, magenta and black; 
digital color proofing, lithographic printing plates, and resists. 

10 

EXAMPLES 



The following examples illustrate but do not limit the invention wherein the percentages and parts are ' 
75 by weight 

Syncrowax®HRS-C is glycerol/calcium behenate which is a saponification product of glycerol and 
calcium hydroxide, sold by Croda, Inc., New York, NY. 

SyncrowaxOHRS is glycerol tribehenate, sold by Croda, Inc., New York, NY. 

Amoco 9040 is an alkylhydroxybenzylpolyamine sold as 45% surfactant, 30% aromatic hydrocarbon, 
20 and oil having a number average molecular weight of about 1600 to 1800, by Amoco Petroleum Additives 
Company, Clayton, MO. 

Number average molecular weight can be determined by known osmometry techniques. 
Weight average molecular weight can be determined by gel permeation chromatography (GPC). 
Melt indices can be determined by ASTM D 1238. 
25 Acid No. is milligrams potassium hydroxide required to neutralize 1 gram of polymer. 

The average particle sizes by area can be determined by a Horiba CAPA-500 centrifugal particle 
analyzer, manufactured by Horiba Instruments, Inc., Irvine, CA: solvent viscosity of 1 .24 cps, solvent density 
of 0.76 g/cc, sample density of 1.32 using a centrifugal rotation of 1,000 rpm, a particle size-range of 0.01 
to less than 10 urn, and a particle size cut of 1.0 am. 
30 Images were made in the examples by means of a photoconducting film, e.g., such as are described in 
Mattor U.S. Patent 3,314,788 and Paulin et al. U.S. Patent 4,248,952, the disclosure of which are 
incorporated herein by reference, and which has a base support, such as 0.007 (0.18 mm) polyethylene 
terephthalate, bearing two layers, the outer layer being an organic photoconductive layer, and the inner 
layer next to the support being an electrically conductive layer such as aluminum, a portion of the outer 
35 layer being removed along at least one edge thereof to define a strip of the conductive layer and on the 
exposed strip a conductive paint was placed so as to permit the conductive layer to be grounded. The 
photoconducting film used was passed over a 1000 V scorotron at 0.5 inch/second (1.27 cm/second), 
discharging selectively using a cathode ray tube, and toning with the developer of the samples as described 
was accomplished, using a developer-filled gap between a 350 V development electrode and the charged 
40 film. The images were fused in an oven at 115*C for 1 minute, and after cooling to room temperature, 
scratch tested as described below. 



Scratch Testing: 

45 

The fused images were tested for scratching susceptibility using a Hewlett Packard scratch testing 
device composed of an HP85B computer and an HP7580B plotter and two pens with 0.7 and 0.18 mm 
diameters, each pen using 10 g, 18 g, 34 g or 66 g weights. 

50 

EXAMPLE 1 
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INGREDIENTS 


Amount (g) 


Copolymer of ethylene (89%) and methacryiic 
acid (11%) melt index at 190 C is 100. ac.d no. is 
66 

Uhlich BK 8200, iaked Carbon Black, Paul Uhlich 
& Co., Inc. Hastings-On-Hudson, NY 
isopar® L, nonpolar liquid having a Kauri-butanol 
value of 27, Exxon Corporation 


• 35.00 

1.42 
1000.00 



k ^ tn 100* C +/-10'C in a Union Process 1 S attritor, Un.on Process 
The ingredients were heated to 100 C ^^^^^^^g,^^^^^^^^ 
Company. Akron. OH and milled with 0.1875 ,nch ^'^2^ cont j nue d and then 700 
ten minutes. The attritor was cooled to room ^^^^ ™ n Corpora tion. and 45 grams of 
grams of lsopar®-L. nonpolar liquid having • of Amoco 9040 were added. 

Amoco 9040 were added. After 3 hours of col d 0^*J£ Milling was continued for 
After 23 hours of grinding an addit,onal 15 <^J^™££ area . The particulate media were 

Sam P ,e1A was prepared hy rni^ 

S ZllZT^X^Z^ which scratched more easiiy than 
Sample 1B. 



EXAMPLE 2 
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INGREDIENTS 



Terpolymer of methyl acrylate (67.3%) methacryiic acid (3.I l%) and 
ethylhexyl acrylate (29.6%), weight average molecular we.ght of 172,000, ac.d 

Niglosine SSB International Dyestuff Corp., Clifton, NJ 

isopar® L, nonpolar liquid having a Kauri-butanol value of 27, Exxon 

Corporation , 



Amount 

(g) 



35.0 



7.0 
125.0 



,„... , M „v in - Un i 0n Process 01 attritor. Union Process 
The ingredients were heated to 00 C +/- oo incn (4 .76 mm) diameter stainless 

Company. Akron, OH and milled at a rotor speed of 2Mrpm ^ contjnued gnd 
steel balls for 1.5 hours. The attritor was cooled o room temperature > wn a ^ 

S 80 grams of additional lsopar«-L, nonpolar ''^^.^^f 5 hours to obtain toner 
grams of Amoco 9040 were added. Milling «as contnued ft * "J^J^ were removed and the 
partic'es with an average P^ h ^E^ 5 ^ 30^3^!^. Isopar^-L. Sample 2A was 

^l^S Sell are shown in Tab,e 1 below. Oevel^p, 2A produced an image which 
scratched more easily than an image produced from developer Sample 2B. 
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shown in Table 1 below. 

EXAMPLE 4 



prepared by mixing 50 grams of 1%J 1% S yncrowax®HRS in lsopar®-G with 
riT-TSL? S^irS^K are sin in Table 1 be,ow. * images 



15 ;S<S^^ resistance - 

EXAMPLE 5 



20 



25 



added 30 grams of ma9n.SH.rn behsnate, KSK HUM ra™» • ^ btod ^ re 

ho™ a> TO" F (2,-1 ' C, and ,hen cooM » W - »'f ,^^Sn. On cooing, .ho 

Example 4. Image scratch test results are shown in Table 1 below. 



30 



35 



40 



EXAMPLE 6 



grams of barium stearate, K&K Laborate ines. nam ■ . ^ meta „ ic ^ b!e nd were dissolved in 

^ SZ. 1 soln ,n tm P»«s - on « £ ,00 gmms o, m. « 

,500 gmms nf mo A. B. Oick Tonso *^J»?*g£ZZ T^K****X of M image 
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below. 

EXAMPLE 7 



w— ,o soap p.*.s «em p.soaand , ■ M. » ■ ^KESXXTST! 
„„ms nf 6% man napnm.na. in mins.nl * *~£ ™;™*™m.S»o soap Olond 

70-F „..,-(» -d SL-i* soap aoiooon On onoiing. mo 

Example 4. Image scratch test results are shown in Table 1 below. 
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EXAMPLE 8 



70 



Wax/meta, sa,t partdes we, 
grams of magnesium sulfate, Aldrich Chemicar *. «JJJ* ^ wax/metal salt ble nd were dissolved m 

200 grams of hot isopar®-L to form a 1 A watfm ^ ^ 1Q ^ 

precipitated out of solution to form , part ^jTfJ g |e 3 were mixed with 100 grams of the 1 h 

~^H=~H=-_ 



EXAMPLE 9 
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20 



W—ic soap paries were prep^ 
grams of aluminum tristearate, Witco Chemical Co. New York N ^ b|en(J 

9 70'F (21.1'C) and then cooled to form a so d blend 2 gram ^ Qn the 

Example 4. image scratch test results are shown in Table 
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EXAMPLE 10 
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8tsms ,t »M, ««». «•» «.^: N ,^ rt l.^T««c «*. blend *» d^*«i '» 
and tm ^ L ^'^^SZ^ s.H*»..0. coding. «» — "« -» 

sss-j3 as - r L ™s:si rss - - — - - « 

,500 o»m S ot the A. B. Dink Ton. tart* M**- » » ««" ""* 9es ^""^ " 
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40 



45 



50 



EXAMPLE 12 
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A: Tripalmitin Wax 
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10 



15 



• particles with an average size of less than 10 um. 

B: Tripalmitin Wax and Magnesium Stearate 

Wax/met* soap prepare, to 5 grams o, ^-^^S" 

Evaluation: 1500 grams of me a. b. uw tripaimitin/magnesium stearate 

Si ^ ^sllTS^^ soap image 12B was superior to the controi 

■Z 12A^SrSX.e. .mage scratch test resu,s are shown in Tabie 1 be.ow. 



EXAMPLE 13 
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A: Polyethylene 

r pniuothvlene Wax Allied Signal Corp., Morristown, .NJ were 
solution to form particles with an average size of less than 10 am. 

30 B: Polyethylene Wax and Magnesium Stearate 

for 1 hour at 70 F (21.1 U) ana tnen cuu su wflY / me tallic soap solution. On cooling, the 

. !u -«./ A r oniwaHivlane Wax solution, Sample 13A (control) or i/o 01 me 
either the 1% A. C. Polyethylene w « . ^ j t f ^ wax/me taliic soap image 

below. 
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TABLE 1 



SAMPLE 



1A (control) 
B 

2A (control) 
2B 

3A (control) 
3B 

4A (control) 

4B (control) 

4C (control) 

5 

6 

7 

8 

9 

10 

11 

12A (control) 
12B 

13A (control) 
13B 
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Pen Pressure (g/mm 2 ) 



2037 



| 1Q45 | 556 I 309 | 135 | 69 | 37 | 20 



N means image was not affected. 

S means image surface only scratched. - 

P means partially abraded. 

A means abraded 
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Claims 



B at least one thermoplastic resin having an average by area particle s. 2 e of iess than ixm, 
45 'a. 'pSSSSKS- at .east one metaHic soap or inorganic meta. sa, 

2 X liquid eiectrostatic developer according to claim 1 wherein component D is the blend of at least 
0n % m ?^^oSc deve.oper according to Cm 2 wherein component D is at least one metal-ic 
50 ^W.'lSS developer according to Cm 2 wherein component 0 is the reaction product of 
a T;t U re^?d h eXr" according to Cairn 4 wherein the .eta. hydroxide is caicium 
55 ^Ta liquid eiectrostatic developer according to Cairn 1 wherein component D is the biend of at least 
^ 1 developer according to Cairn 6 wherein component D is at least one metai sait 
dispersed in the wax. 
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70 



75 



20 



25 



30 



^ t'Md .»*»* **p. «eo,din 9 ,. cttm 1 whondin «- «« * *° m «» ««"* 

99.98% by weight, component B is present >n 0.02 to 15% D> ' W8.gm c p 

^* n 1 tn in 000 mo/a developer solids, and component 0 is present in O.oot to o /ooy v»w 

Taiio*! electnoMio de.nl.pdr .deordin, to dlam 1 v*>»,n th. IhsrmdpMo «k. radios tad 

„ a a StSSS clJU ««*g <° -» < — * * e * >c "" " B8ra,m 

TJ Md **— c dovldper aocdin. to dlpim 4 <r«M O is gl,c,d»oalc«« 

TJ liquid eldetostaK de»*p«- »ddo«li», to o«m 3 »t».* component 0 is toe mow btond of a 

• "TCs zzssssz** - — » *— ° * « — ° iend °' * 

"WS — o » — • — ■ ™<™ M 0 15 ■» M bend " 8 

""STSVS ££S. » — » — « D 18 M m *" 8 

"TSVS SSSTdSSL--. <° olnim 3 componoo. 0 is tod * ft* o, . 

.«*. » — « — ■ 0 15 8 — d 8 
■"•ffOTSSEEU — «q «» — • -* D 15 8 01 8 
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35 . A process for preparing liquid electric deeper for ^^S^SvR dispersant 
dispersing at an elevat^ 

5 liquid degrades and the resin decomposes, 

"* *k"S»g **, « soteaqt* t. step <BI . «end (4) of a ».* e«d a. M » "** »ap « 
js metal salt. 

36. A prooess according to claim 35 wherein additiona. liquid is added during or subsequent to step 
(B) - 37. A process according to claim 36 wherein the additiona. liquid is selected from the group consisting 
nf nnnnolar liauid polar liquid and combinations thereof. 

■»'« Pa"*** "«*• <» P~T 5? T wlnfir^Ts accompMred .Ith.ut AM) to ' 
" « A proeeae .coring to el*n 35 wt»*n cootlng t. <M«««i la «* **•« » 

to itsis^w-"S! ssss. - - - - - — ' - - 

«. A p-oeeen ecdcdln,, .0 claim 43 component (4, Is =. M> .no met* soap diapered In 

ITa preens according „ cl*n 43 .hetotn oompondn, (4, is , .eactl.n product c4 a triglyceride »ax 

48. A process according to claim 47 wherein component (4) is at least one metal salt dispersed in the 
: 49 . A process according to claim 35 wherein the particles of component (4) are larger than those of the 
* Q, 7Tl™£ according to Cm 35 wherein up to about 60% by weight of a colorant based on the 
total weiaht of developer solids is added in step (A). 

add 53 A process according to claim 35 wherein the thermoplastic resin is a copolymer of ethylene (89%)- 

SgssSaSSsSS: 

polymers, solid paraffin wax, ester wax. and am.de wax. 
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57. A process according to claim 56 wherein the wax is triglyceride wax. 

58. A process according to claim 35 wherein component (4) is a blend of 1 to 75% by weight of 
metallic soap and 25 to 99% by weight of wax or 1 to 50% by weight of metal salt and 50 to 99% by 
weight of wax. 

s 59. A process according to claim 35 wherein the charge director is iron naphthenate. 

60. A process according to claim 35 wherein the charge director is Basic Barium Petronate. 

61. A process according to claim 56 wherein component (4) is a molten blend of a polyethylene wax 
and metallic soap. 

62. A process according to claim 35 wherein component (4) is a molten blend of a triglyceride wax and 
10 metallic soap. 

63. A process according to claim 62 wherein the metallic soap is magnesium stearate. 

64. A process according to claim 35 wherein component (4) is a molten blend of a triglyceride wax and 
metal salt. 

" 65. A process according to claim 64 wherein the metal salt is magnesium sulfate. 
15 66. A process for preparing liquid electrostatic developer comprising 

A. dispersing in a thermoplastic resin a colorant and/or adjuvant in the absence of a nonpolar liquid 
having a Kauri-butanol value of less than 30 to form a mass, 

B. shredding the solid mass, 

C. grinding the shredded solid mass by means of particulate media in the presence of a liquid 
20 selected from the group consisting of a polar liquid having a Kauri-butanol value of at least 30, a nonpolar 

liquid having a Kauri-butanol value of less than 30, and combinations thereof, to form a dispersion of toner 
particles in the liquid, 

D. separating the particulate media from the dispersion of toner particles having an average by area 
particle size of less than 10 urn, 

25' E. adding to the dispersion during or subsequent to step (G) a charge director and a blend of at least 

one metallic soap or metal salt and a wax. 

67. A process according to claim 66 wherein additional nonpolar liquid, polar liquid or combination 
thereof is added during at least one of steps (C) to (E). 
30 68. A process according to claim 67 wherein the additional liquid is a polar liquid. 
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